Analysis of the replication elements of the pMJ101 plasmid from the fish pathogen Vibrio ordalii.
Vibrio ordalii is a major cause of vibriosis in wild and cultured marine salmonids and carries pMJ101, a 30-kb cryptic plasmid that replicates in the absence of DNA polymerase I without producing single-stranded intermediates. A recombinant derivative harboring the pMJ101 replication region proved to be compatible with pJM1, a plasmid containing the iron acquisition system required for the virulence of V. anguillarum 775, another important pathogen that causes vibriosis. Sequence analysis of a 1.56-kb fragment harboring the pMJ101 replication region revealed the presence of typical features found in DNA origins including an AT-rich region, 11 dam-methylation sites of which 5 are within the putative ori region, and five copies of the 9-bp consensus sequence for DnaA binding. Gel retardation assays demonstrated that the latter replication element indeed binds DnaA purified from Escherichia coli. A potential open reading frame encoding a hydrophilic protein with a predicted pI of 10.3 and an M(r) of 33,826 was found adjacent to the ori region. Although these properties are typical of DNA-binding proteins, no significant homology was found between this predicted protein, named RepM, and other previously characterized proteins. Reverse transcriptase-polymerase chain reaction analysis of total RNA demonstrated the presence of repM mRNA in V. ordalii. The major initiation site of this mRNA was located 187 nucleotides upstream of the GTG initiation codon as determined by nuclease S1 protection assays. This transcription initiation site is preceded by putative -10 and -35 promoter sequences that control the expression of the repM replication gene. These results demonstrate that the replication region of pMJ101 shares some structural and sequence similarities with other DNA replication regions, which include DnaA binding and methylation sites and an open reading frame encoding a distinct protein required for its replication.